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Learning Outcome 


This lecturer is intended to re-flash the students of the basic of chemistry. 
At the end of the lecture, you MUST able to: 


= Understand the orbital & bonding in organic chemistry. 
m= Understand the structure & bonding (Lewis Structure) in organic chemistry. 


m= Understand the Periodic Table, including different groups of elements in 
the table. 
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“ Revision : Electron Configuration 


To getting start of the class....take out a paper, write your name and your student ID No. 
and answer the below: 


= What is the different between atomic number and mass number? 

a What is isotopes? 

= How many electrons, protons and neutrons do each of the following atom have? 
carbon: mass number = 12 and mass number =13 


chlorine: mass number=35 and mass number =37 
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Atomic Structure 


*1 shell consists of : 
1s subshell holding the max of 2 electrons 
¢2 shell consists of: 
2s subshell holding the max of 2 electrons 
«2p subshell holding the max of 6 electrons 
°2p,, -max of 2 electron 
*2p,, -max of 2 electron 
*2p,, -max of 2 electron 
*3 shell consists of: 
3s subshell holding the max of 2 electrons 
¢3p subshell holding the max of 6 electrons 
¢3d subshell holding the max of 10 electrons 
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ED 
“ Atomic Structure 


Electrons occupy orbitals which are grouped into subshells and 
then shells. 


Carbon atom: 1s?2s?2p? 
Nitrogen: 1s?2s?2p? 


Valence Shell Electrons: Used in chemical bond 
formation 


*Cc° eNe 
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Filling of Orbital 


> There are 2 rules to follow during electron filling of orbital. 


Rule 1- Pauli’s Exclusion Principle: In any | atom, no 2 electrons may have all 4 quantum 
number. 


Rule 2- Hund’s Rules of Maximum Multiplicity Electrons filling orbital with same energy, go 
in single before double up. 


Rule 2-Aufbau (“Build-Up”) Principle: Orbitals fill in order of increasing energy 
from lowest energy to highest energy. 


> The diagram summarizes the energies of the orbitals up to 4p level, Notice that the s orbital 
always has a slightly lower energy than the p orbitals at the same energy level, therefore the s 
orbital always need to be filled with electrons before the corresponding p orbitals. 
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Table 1.3 Ground-State Electron Configurations for Elements 1-18 


First Period* Second Period Third Period 


H 1 ls! i 
He 2 1s? 


[He] 2s! 11 [Ne] 3s! 

[He] 2s 12 [Ne] 3s? 

[He] 2572p! 13 [Ne] 3s°3p! 
[He] 2572p? i 14 [Ne] 3s°3p? 
[He] 2s72p° 15 [Ne] 3573p 
[He] 2s"2p* 16 [Ne] 35°34 
[He] 2s72p° ‘ 17 [Ne] 3573p? 
[He] 2s72p° r 18 [Ne] 3s°3p° 


omt oO Oe OO 


*Elements are listed by symbol, atomic number, and simplified ground-state electron 
configuration. 


© Brooks/Cole, Cengage Leaming 
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Hybridization L Molecular Shape 


= Reaction of compounds results in hybridization to form different molecular shapes 
by the inter-reaction of simple s and p orbital of different atom. 

m There is three type of s and p hydrides: 

X sp3 
- C atom bonded to 4 others atoms through four o (sigma) bond. 
- a hybrid of 1 s and 3 p orbital. 
- form a tetrahedron of 109.5°. 
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- C atoms bonded to 3 others atoms. 
- A hybrid of 1s & 2p orbitals. 
- It formed a trigonal of 120° angle. 


- Since only 3 bonded atoms are needed to arranged in space, the s & 2p 
orbitals are combined to form new orbital sp?. 
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- C atoms bonded to 2 others atoms. 

- A hybrid of 1s & 1p orbitals. 

- It formed a linear of 180° angle. 

- The triple bond is composed of a o bond and 2 z bonds. 
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Kinds of Hybridization 


sp" hybridization obtained by mixing the 2s atomic orbital 
with n different 2p atomic orbitals to yield (n+1) 
hybrids. 


geometry VSEPR Orbitals 
groups 


linear 2 


trigonal planar 5 g 


tetrahedral 4 a | 
— 
7 | 
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Bonding strength 
 @®e 
7 os 


Bonding length 


Bonding energy 


2D 
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= Draw the hybridization structure diagram of 
CH3;CHCHCCH 
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~ Type of bonding 


To be fulfill the octet rule: when atoms form ions or combine in compounds 
they obtain electron configurations of 8 outer electrons. 


There are 2 types of bonds: ionic and covalent. 
Ionic bonding: between metal and non-metal. 
Covalent bonding: between two non-metal. 


lonic Bonding: Electrons can be transferred to an atom to produce an anion and 
“complete the octet”. 


Covalent Bonding: Electrons can be shared between atoms providing additional 
stabilization. The shared electrons typically “complete the octet” for each atom. It 
involve the sharing the elctron pairs between atom of similar electronegativity. 
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Ionic Bonding 


> Tonic bonding: 
i. Electron transfer (lose & gain) 
i. Charged particles or ions 
ii. Attractive force between charged particles 
iv. Atoms in Group 1A, 2A & 7A. 
Example Lose 1 
NaCI Na: 1s? 2s? 2px? 2py” 2pz? 3 


Cl: 1s? 2s? 2px? 2py? 2pz? 3s? 2px? 2py? 2pz!_ Gain 1 
electron 
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: Covalent Bonding 


= Covalent bonds are the strong interactions between atoms that are sharing electrons 
to fill their mutual valence shells. 
An example is methane: A neutral carbon atom with 4 electrons in its outer valence 
shell can share electrons with 4 neutral hydrogen atoms with one electron each in 
their outer valence shells. The four electrons from the hydrogen atoms fill up the 
carbon valence shell to the most stable arrangement of 8 electrons. One electron 
from carbon is shared with each hydrogen atom and fills the hydrogen atom’s 
valence shell to the preferred 2 electrons. 


H 


“C++ 4H» —*P H:°C:H 
H 
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Covalent Bonding in Organic Compound 


In organic compound, carbon, a member of group IV form four covalent bonds 
because of it has four electrons in its outer shell and need four more to attain a 
stable octet. 


More than any other element, carbon tends to share electrons with atoms of its own 
kinds. 


It could be possible of forming: 
Single bond 
Double bond 
Triple bond 
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Line Angle Formula 


m= It is also called as skeletal structure or a stick figure. 
= Rules 
Each bond is represented by a line 
Each C atoms assumed to be present when 2 lines meet or line begins/ends. 


Each C atom is assumed to have enough H atoms (which each C has total of 4 
bonds) 


H atom are not usually shown unless bonded to a drawn atom. 
N, O and halogen atom are shown. 


C3H 
aoe skeletal 


CH3CH,CH3 i 
H3C-CH>-CH3 


\ Condensed structure 
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Electronegativity 


> It define as the tendency for an atom to attract a pair of electrons that it 
shares with another atom.. 

> Element with high electronegativity pull valence electrons partially or 
completely away from elements with low electronegativity when they form 
bonds. 
Electronegativity increase across the Periodic Table and decrease down a 
group. 
If the no. of charges on nucleus increase, bonding electrons are attracted 
more strongly. 
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Periodic Table 


PERIODIC TABLE 


> more covalent 

>Less reducing 

>More acidic oxide 
>More electronegativity 


More ret Ee Ree EReree cee 
>More reducing fh) u 


>More basic oxides 
ess electronegativity 
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I — : 

What happens if B is slightly more electronegative than A? 

= Bwill attract the electron pair rather more than A does. 

= That means that the B end of the bond has more than its fair share of electron density and so 
becomes slightly negative. At the same time, the A end (rather short of electrons) becomes 
slightly positive. In the diagram, "" (read as "delta") means "slightly" - so + means "slightly 
positive". 


& & 
A——3—-B 


We describe a bond having one end slightly positive and the other end slightly negative as being 
polar. St a 
Inductive effects Cc ——=> F 
= Anatom like fluorine which can pull the bonding pair away from the atom it is attached to is 

said to have a negative inductive effect. 

Most atoms that you will come across have a negative inductive effect when they are attached to 

a carbon atom, because they are mostly more electronegative than carbon. 

You will come across some groups of atoms which have a slight positive inductive effect - they 
"push" electrons towards the carbon they are attached to, making it slightly negative. 

The polarity of these molecules is important in their reactions 
with organic compound! 
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Definition to know: 


Line angle formula 

Hund’s rule 

Octet rule 

Aufbau principle 

Lewis acids/ bases 

Hybridization & molecular shapes 


School of Engineering EP101 / EG101 


ee 
Exercise 


Identify each compound as ionic or covalent: 
- MgO 
- CaCl, 
- SO, 
- CCl, 
2. Use lewis structure and lewis dot diagrams to show how bond between Al + Cl and 
Mg+O 
3. Draw lewis structure and lewis dot diagrams to represent the following compounds: 
- SO, 
- CCl, 
- PCI, 
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4. Draw the below condensed structure in line angle formula 


Condensed Structure Line angle formula 
CH,(CH,),CH, 


CH,CH,CH(OH)CH,CH,CH, 
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